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A25LQ16 Series 


16Mbit, 3V Suspend/Resume, Dual/Quad-l/O Serial Flash Memory 


FEATURES 


@ Family of Serial Flash Memories 
- A25LQ16: 16M-bit /2M-byte 
@ Flexible Sector Architecture with 4KB sectors 
- Sector Erase (4K-bytes) in 70ms (typical) 
- Block Erase (64K-bytes) in 0.5s (typical) 
- Program/Erase Suspend & Resume 
m Page Program (up to 256 Bytes) in 1.5ms (typical) 
2.7 to 3.6V Single Supply Voltage 
@ Dual input / output instructions resulting in an equivalent 
clock frequency of 200MHz: 
- FAST_READ_DUAL_OUTPUT Instruction 
- FAST_READ_DUAL_INPUT_OUTPUT Instruction 
- Dual Input Fast Program (DIFP) Instruction 
™ Quad input / output instructions resulting in an equivalent 
clock frequency of 400MHz: 
- FAST_READ_QUAD_ OUTPUT Instruction 
- FAST_READ_QUAD_INPUT_OUTPUT Instruction 
- Quad Input Fast Program (QIFP) Instruction 
m SPI Bus Compatible Serial Interface 
@ 100MHz Clock Rate (maximum) 





GENERAL DESCRIPTION 


The A25LQ16 is 16M bit Serial Flash Memory, with advanced 
write protection mechanisms, accessed by a high speed 
SPl-compatible bus. 


The memory can be programmed 1 to 256 bytes at a time, 
using the Page Program instruction. 
The memory is organized as 32 blocks, each containing 16 


Pin Configurations 


H@ SOP8 Connections 


A25LQ16 
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H DIP8 Connections 


A25LQ16 





with 100MHz Uniform 4KB Sectors 


Deep Power-down Mode 15yA (Max.) 
@ Advanced Protection Features 
- Software and Hardware Write-Protect 
- Top/Bottom, 4KB Complement Array Protection 
@ Additional 64-byte user-lockable, one-time programmable 
(OTP) area 
m@ 16Mbit Flash memory 
- Uniform 4-Kbyte Sectors 
- Uniform 64-Kbyte Blocks 
@ Electronic Signatures 
- JEDEC Standard Two-Byte Signature 
A25LQ16: (4015h) 
-RES Instruction, One-Byte, Signature, for backward 
compatibility 
A25LQ16: (14h) 
m@ Package options 
- 8-pin SOP (150/209mil), 8-pin DIP (300mil) or 8-pin WSON 
(6*5mm) 
- All Pb-free (Lead-free) products are RoHS compliant 


sectors. Each sector is composed of 16 pages. Each page is 
256 bytes wide. Thus, the whole memory can be viewed as 
consisting of 8,192 pages, or 2,097,152 bytes. 

The whole memory can be erased using the Chip Erase 
instruction, a block at a time, using Block Erase instruction, or a 
sector at a time, using the Sector Erase instruction. 


M@ WSONS Connections 


A25LQ16 
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Co 
Data Output (Data Input Output 1)" 
0 Write Protect Input (Data Input Output 2)”) 
a 
(1) 


HOLD (IOs) 1/0 | Hold Input (Data Input Output 3) @ 
za Vec a Power Supply 


Notes: 
(1) 100 and 101 are used for Dual and Quad Instructions 
(2) 1|Oo ~ 103 are used for Quad Instructions 
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PIN DESCRIPTION 


Chip Select (S ) 
The SPI Chip Select (S) pin enables and disables device 


operation. When Chip Select (S) is high the device is 
deselected and the Serial Data Output (DO, or IOo, 101, 102, 
103) pins are at high impedance. When deselected, the 
devices power consumption will be at standby levels unless 
an internal erase, program or write status register cycle is in 
progress. 


When Chip Select (S) is brought low the device will be 
selected, power consumption will increase to active levels 
and instructions can be written to and data read from the 


device. After power-up, Chip Select (S) must transition from 
high to low before a new instruction will be accepted. 


Serial Data Input, Output and IOs (DI, DO and 10s, 101, 102, 
103) 

The A25LQ16 support standard SPI, Dual SPI and Quad SPI 
operation. Standard SPI instructions use the unidirectional DI 
(input) pin to serially write instructions, addresses or data to 
the device on the rising edge of the Serial Clock (C) input pin. 
Standard SPI also uses the unidirectional DO (output) to 
read data or status from the device on the falling edge of 
Serial Clock (C). 

Dual and Quad SPI instruction use the bidirectional IO pins 
to serially write instructions, addresses or data to the device 
on the rising edge of Serial clock (C) and read data or status 
from the device on the falling edge of Serial Clock (C). 

Quad SPI instructions require the non-volatile Quad Enable 
bit (QE) in Status Register-2 to be set. When QE=1 the Write 


Protect (W) pin becomes 102 and Hold (HOLD ) pin 
becomes IOs. 
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Write Protect (W ) 


The Write Protect (W ) pin can be used to prevent the Status 
Register from being written. Used in conjunction with the 
Status Register’s Block Protect (CMP, SEC, TB, BP2, BP1 
and BPO) bits and Status Register Protect (SRP1, SRPO) bits, 
a portion or the entire memory array can be hardware 


protected. The Write Protect (W ) pin is active low. 
When the QE bit of Status Register-2 is set for Quad I/O, the 


Write Protect (W) pin (Hardware Write Protect) function is 
not available since this pin is used for 102. See the Pin 
Configuration for Quad I/O operation. 


Hold (HOLD ) 

The Hold (HOLD) pin allows the device to be paused while 
it is actively selected. When Hold (HOLD ) pin is brought low, 
while Chip Select (S) pin is low, the DO pin will be at high 
impedance and signals on the DI and Serial Clock (C) pins 
will be ignored (don’t care). When Hold (HOLD ) pin is 


brought high, device operation can resume. The Hold 
function can be useful when multiple devices are sharing the 
same SPI signals. The Hold (HOLD) pin is active low. 

When the QE bit of Status Register-2 is set for Quad I/O. the 
Hold (HOLD) pin function is not available since this pin is 


used for 103. See the Pin Configuration for Quad I/O 
operation. 








Serial Clock (C) 
The SPI Serial Clock Input (C) pin provides the timing for 
serial input and output operations. 
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SPI MODES 

These devices can be driven by a microcontroller with its SPI falling edge of Serial Clock (C). 

peripheral running in either of the two following modes: The difference between the two modes, as shown in Figure 1, 
—CPOL=0, CPHA=0 is the clock polarity when the bus master is in Stand-by mode 
—CPOL=1, CPHA=1 and not transferring data: 

For these two modes, input data is latched in on the rising — C remains at 0 for (CPOL=0, CPHA=0) > Mode 0 

edge of Serial Clock (C), and output data is available from the — C remains at 1 for (CPOL=1, CPHA=1) > Mode 3 


Figure 1. SP! Modes Supported 
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SPI OPERATIONS 
Standard SPI Instructions 


The A25LQ16 is accessed through an SPI compatible bus 


consisting of four signals: Serial Clock (C), Chip Select (S), 
Serial Data Input (DI), and Serial Data Output (DO). Standard 
SPI instructions use the DI input pin to serially write 
instructions, addresses or data to the device on the rising 
edge of Serial Clock (C). The DO output pin is used to read 
data or status from the device on the falling edge of Serial 
Clock (C). 


Dual SPI Instructions 


The A25LQ16 supports Dual SPI operation when using the 
“FAST_READ_DUAL_OUTPUT and FAST_READ_DUAL_ 
INPUT_OUTPUT” (3B and BB hex) instructions. These 
instructions allow data to be transferred to or from the device 
at two to three times the rate of ordinary Serial Flash devices. 
The Dual Read instructions are ideal for quickly downloading 
code to RAM upon power-up (code-shadowing) or for 
executing non-speed-critical code directly from the SPI bus 
(XIP). When using Dual SPI instructions the DI and DO pins 
become bidirectional I/O pins; |Oo and 101. 


Quad SPI Instructions 


The A25LQ16 supports Quad SPI operation when using the 
“FAST_READ_QUAD_ OUTPUT” (6B hex) and 
“FAST_READ_QUAD_INPUT_OUTPUT” (EB hex) 
instructions. This instruction allows data to be transferred to 
or from the device four to six times the rate of ordinary Serial 
Flash. These 2 instructions offer a significant improvement in 
continuous and random access transfer rates allowing fast 
code-shadowing to RAM or execution directly from the SPI 
bus (XIP). When using Quad SPI instructions the DI and DO 


pins become bi-directional |Oo and 101, and the W_ and 
HOLD pins become |!O2 and IOs respectively. Quad SPI 


instructions require the non-volatile Quad Enable bit (QE) in 
Status Register-2 to be set. 


Figure 2. Hold Condition Activation 
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Hold Condition 


The Hold (HOLD ) signal is used to pause any serial 
communications with the device without resetting the clocking 
sequence. However, taking this signal Low does not 
terminate any Write Status Register, Program or Erase cycle 





that is currently in progress. The HOLD function is only 
available for standard SPI and Dual SPI operation, not during 
Quad SPI. 

To enter the Hold condition, the device must be selected, with 


Chip Select (S) Low. 
The Hold condition starts on the falling edge of the Hold 


(HOLD ) signal, provided that this coincides with Serial Clock 
(C) being Low (as shown in Figure 2.). 
The Hold condition ends on the rising edge of the Hold 


(HOLD ) signal, provided that this coincides with Serial Clock 
(C) being Low. 

If the falling edge does not coincide with Serial Clock (C) 
being Low, the Hold condition starts after Serial Clock (C) 
next goes Low. Similarly, if the rising edge does not coincide 
with Serial Clock (C) being Low, the Hold condition ends after 
Serial Clock (C) next goes Low. This is shown in Figure 2. 
During the Hold condition, the Serial Data Output (DO) is high 
impedance, and Serial Data Input (DI) and Serial Clock (C) 
are Don’t Care. 


Normally, the device is kept selected, with Chip Select (S) 
driven Low, for the whole duration of the Hold condition. This 
is to ensure that the state of the internal logic remains 
unchanged from the moment of entering the Hold condition. 


If Chip Select (S) goes High while the device is in the Hold 
condition, this has the effect of resetting the internal logic of 
the device. To restart communication with the device, it is 


necessary to drive Hold (HOLD ) High, and then to drive Chip 


Select (S) Low. This prevents the device from going back to 
the Hold condition. 








<— Hold > 
Condition 
(standard use) 
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OPERATING FEATURES 
Page Programming 


To program one data byte, two instructions are required: Write 
Enable (WREN), which is one byte, and a Page Program (PP) 
sequence, which consists of four bytes plus data. This is 
followed by the internal Program cycle (of duration tpp). 

To spread this overhead, the Page Program (PP) instruction 
allows up to 256 bytes to be programmed at a time (changing 
bits from 1 to 0), provided that they lie in consecutive 
addresses on the same page of memory. 


Dual Input Fast Program 


The Dual Input Fast Program (DIFP) instruction makes it 
possible to program up to 256 bytes using two input pins at 
the same time (by changing bits from 1 to 0). 

For optimized timings, it is recommended to use the Dual 
Input Fast Program (DIFP) instruction to program all 
consecutive targeted bytes in a single sequence rather to 
using several Dual Input Fast Program (DIFP) sequences 
each containing only a few bytes. 


Quad Input Fast Program 


The Quad Input Fast Program (QIFP) instruction makes it 
possible to program up to 256 bytes using four input pins (IOs, 
102, 101, and IOo) at the same time (by changing bits from 1 to 
0). 

For optimized timings, it is recommended to use the Quad 
Input Fast Program (QIFP) instruction to program all 
consecutive targeted bytes in a single sequence rather to 
using several Quad Input Fast Program (QIFP) sequences 
each containing only a few bytes. 


Sector Erase, Block Erase, and Chip Erase 


The Page Program (PP) instruction, Dual Input Fast Program 
(DIFP) instruction, and Quad Input Fast Program (QIFP) 
instruction allow bits to be reset from 1 to 0. Before this can 
be applied, the bytes of memory need to have been erased to 
all 1s (FFh). This can be achieved, a sector at a time, using 
the Sector Erase (SE) instruction, a block at a time, using the 
Block Erase (BE) instruction, or throughout the entire memory, 
using the Chip Erase (CE) instruction. This starts an internal 
Erase cycle (of duration tse, tge, or tce). 

The Erase instruction must be preceded by a Write Enable 
(WREN) instruction. 


Polling During a Write, Program or Erase Cycle 


A further improvement in the time to Write Status Register 
(WRSR), Program OTP (POTP), Program (PP, DIFP, QIFP), 
or Erase (SE, BE, or CE) can be achieved by not waiting for 
the worst case delay (tw, tpp, tse, tse, tce). The Write In 
Progress (WIP) bit is provided in the Status Register so that 
the application program can monitor its value, polling it to 
establish when the previous Write cycle, Program cycle or 
Erase cycle is complete. 


Active Power, Stand-by Power and Deep Power-Down 
Modes 


When Chip Select (S) is Low, the device is enabled, and in 
the Active Power mode. 

When Chip Select (S) is High, the device is disabled, but 
could remain in the Active Power mode until all internal cycles 
have completed (Program, Erase, Write Status Register). The 
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device then goes in to the Stand-by Power mode. The device 
consumption drops to Icc1. 

The Deep Power-down mode is entered when the specific 
instruction (the Deep Power-down Mode (DP) instruction) is 
executed. The device consumption drops further to Icc2. The 
device remains in this mode until another specific instruction 
(the Release from Deep Power-down Mode and Read 
Electronic Signature (RES) instruction) is executed. 

All other instructions are ignored while the device is in the 
Deep Power-down mode. This can be used as an extra 
software protection mechanism, when the device is not in 
active use, to protect the device from inadvertent Write, 
Program or Erase instructions. 


Status Register 


The Status Register contains a number of status and control 
bits that can be read or set (as appropriate) by specific 
instructions. See Read Status Register (RDSR) for a detailed 
description of the Status Register bits. 


Protection Modes 


The environments where non-volatile memory devices are 
used can be very noisy. No SPI device can operate correctly 
in the presence of excessive noise. To help combat this, the 
A25LQ16 boasts the following data protection mechanisms: 

m Power-On Reset and an internal timer (tpuw) can provide 
protection against inadvertent changes while the power 
supply is outside the operating specification. 

™ Program, Erase and Write Status Register instructions are 
checked that they consist of a number of clock pulses that 
is a multiple of eight, before they are accepted for 
execution. 

@ All instructions that modify data must be preceded by a 
Write Enable (WREN) instruction to set the Write Enable 
Latch (WEL) bit. This bit is returned to its reset state by 
the following events: 

- Power-up 
- Write Disable (WRDI) instruction completion 
- Write Status Register (WRSR) instruction completion 
- Program OTP (POTP) instruction completion 
- Page Program (PP) instruction completion 
- Dual Input Fast Program (DIFP) instruction completion 
- Quad input Fast Program (QIFP) instruction completion 
- Sector Erase (SE) instruction completion 
- Block Erase (BE) instruction completion 
- Chip Erase (CE) instruction completion 

m The Block Protect (BP2, BP1, BPO) bits conjunction with 
Sector Protect (SEC) bit , Top/Bottom (TB) bit and 
Complement Protect (CMP) bit allow part of the memory to 
be configured as read-only. This is the Software Protected 
Mode (SPM). 


m The Write Protect (W ) signal allows the Block Protect 
(BP2, BP1, BPO) bits, Sector Protect (SEC) bit, 
Top/Bottom (TB) bit, All Protect (APT), Complement 
Protect (CMP) bit and Status Register Protect (SRP1, 
SRPO) bits to be protected. This is the Hardware 
Protected Mode (HPM). 

@ In addition to the low power consumption feature, the 
Deep Power-down mode offers extra software protection 
from inadvertent Write, Program and Erase instructions, as 
all instructions are ignored except one particular instruction 
(the Release from Deep Power-down instruction). 
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Table 1-1. Protected Area Sizes (CMP=0) 


A25LQ16 
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Status Register Content 
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28 — 31 


Addresses 


None 
1FO000h — 1FFFFFh 
1E0000h — 1FFFFFh 
1C0000h — 1FFFFFh 
180000h — 1FFFFFh 
100000h — 1FFFFFh 
000000h — OOFFFFh 
000000h — 01FFFFh 
000000h — O3FFFFh 
000000h — O7FFFFh 
000000h — OFFFFFh 
000000h — 1FFFFFh 
1FFOOOh — 1FFFFFh 
1FEO000h — 1FFFFFh 
1FCOO0h — 1FFFFFh 
1F8000h — 1FFFFFh 
000000h — OOOFFFh 
000000h — 001FFFh 
000000h — OO3FFFh 
000000h — 007FFFh 
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(16M-Bit) Memory Protection 


256KB Upper 1/8 
KB 
8KB 






4 
16KB Top Block 
4 








2. When CMP is 0, the device is ready to accept a Chip Erase instruction if, and only if, all Block Protect (BP2, BP1, BPO) bits 


are 0. 
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Table 1-2. Protected Area Sizes (CMP=1) 


A25LQ16 


SEC | TB BP2 
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Status Register Content 
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(16M-Bit) Memory Protection 


Addresses Density(Byte) Portion 
000000h — 1FFFFFh 2MB All 
000000h — 1EFFFFh 1984KB Lower 31/32 


000000h — 1BFFFFh 





000000h — 1DFFFFh 1920KB Lower 15/16 


1792KB Lower 7/8 


oO;}o 
1 1 

W}] Ww 
= | 











2. When CMP is 1, the device is ready to accept a Chip Erase instruction if, and only if, all Block Protect (BP2, BP1, BPO) bits 


are 1. 
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MEMORY ORGANIZATION 

The memory is organized as: Each page can be individually programmed (bits are 
2,097,152 bytes (8 bits each) programmed from 1 to 0). The device is Sector, Block, or Chip 
39 blocks (64 Kbytes each) Erasable (bits are erased from 0 to 1) but not Page Erasable. 


512 sectors (4 Kbytes each) 
8192 pages (256 bytes each) 
64 bytes OTP located outside the main memory array 


Table 2. Memory Organization 
A25LQ16 Address Table 


Block Sector Address range 


1FFOOOh 1FFFFFh 
1FO000h 1FOFFFh 


1CF000h 1CFFFFh 
1C0000h 1COFFFh 
1BFO00h 1BFFFFh 
1B0000h 1BOFFFh 
1AFO00h 1AFFFFh 


Address range 
14F000h 14FFFFh 
140000h 140FFFh 
13F000h 13FFFFh 
130000h 130FFFh 
12F000h 12FFFFh 


120000h 120FFFh 


11F000h 11FFFFh 
110000h 110FFFh 
10FO000h 10FFFFh 


100000h 100FFFh 


FFOOOh FFFFFh 
FO000h FOFFFh 
EFOOOh EFFFFh 
E0000h EOFFFh 
DF000h DFFFFh 
Doo00h DOFFFh 
CF000h CFFFFh 
C0000h COFFFh 
BFOOOh BFFFFh 
B0000h BOFFFh 
AFO0Oh AFFFFh 
160 A0000h AOFFFh 


= 
foe) 


= 
“N 


4 
4 
4 
4 
4 
4 


= 
oO 


416 1A0000h 1AOFFFh 


415 19FO00h 19FFFFh 
190000h 190FFFh 
18FO00h 18FFFFh 
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63 
48 
47 
32 
31 
00 

399 

384 180000h 180FFFh 

383 

368 
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352 

351 
36 


4 


= 
& 


= 
wo 


17F000h 17FFFFh 
170000h 170FFFh 
16FO00h 16FFFFh 
160000h 160FFFh 
15F000h 15FFFFh 
150000h 150FFFh 


3 





= 
oO 


20 
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Address range 


9FOOOh QFFFFh 

144 90000h 90FFFh 
8F000h 8FFFFh 
80000h 80FFFh 
7FO00h 7FFFFh 
70000h 70FFFh 
6FO00h 6FFFFh 
| = 96 =| 60000h 60FFFh 
5F000h 5FFFFh 
| 80 || 50000h 50FFFh 
4FOOOh 4FFFFh 
40000h 40FFFh 
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Address range 


3F000h 3FFFFh 





10 


30000h 30FFFh 
2F000h 2FFFFh 
20000h 20FFFh 


1FO0Oh 1FFFFh 


40000h 10FFFh 


04000h O4FFFh 
03000h 03FFFh 


02000h O2FFFh 
01000h O1FFFh 


00000h OOFFFh 
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INSTRUCTIONS 


All instructions, addresses and data are shifted in and out of 
the device, most significant bit first. 

Serial Data Input(s) 100 (101, 102, 103) is (are) sampled on the 
first rising edge of Serial Clock (C) after Chip Select (S) is 
driven Low. Then, the one-byte instruction code must be 
shifted in to the device, most significant bit first, on Serial Data 
Input(s) 100 (101, 102, 103), each bit being latched on the rising 
edges of Serial Clock (C). 

The instruction set is listed in Table 3. 

Every instruction sequence starts with a one-byte instruction 
code. Depending on the instruction, this might be followed by 
address bytes, or by data bytes, or by dummy bytes (don't 
care), or by a combination or none. 

In the case of a Read Data Bytes (READ), Read Data Bytes at 
Higher Speed (Fast_Read), Read Data Bytes at Higher Speed 
by Dual Output (FAST_READ_DUAL_OUTPUT), Read Data 
Bytes at Higher Speed by Dual Input and Dual Output 
(FAST_READ_DUAL_INPUT_OUTPUT) , Read Data Bytes at 
Higher Speed by Quad Output (FAST_READ_ QUAD 
_OUTPUT), Read Data Bytes at Higher Speed by Quad Input 
and Quad Output (FAST _READ QUAD_INPUT_OUTPUT), 
Read OTP (ROTP), Read Identification (RDID), Read 
Electronic Manufacturer and Device Identification (REMS), 
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Read Status Register (RDSR) or Release from Deep 
Power-down, Read Device Identification and Read Electronic 
Signature (RES) instruction, the shifted-in instruction se- 
quence is followed by a data-out sequence. Chip Select (S) 
can be driven High after any bit of the data-out sequence is 
being shifted out. 

In the case of a Page Program (PP), Program OTP (POTP), 
Dual Input Fast Program (DIFP), Quad Input Fast Program 
(QIFP), Sector Erase (SE), Block Erase (BE), Chip Erase (CE), 
Write Status Register (WRSR), Write Enable (WREN), Write 
Disable (WRDI) or Deep Power-down (DP) instruction, Chip 
Select (S) must be driven High exactly at a byte boundary, 
otherwise the instruction is rejected, and is not executed. That 
is, Chip Select (S) must driven High when the number of 


clock pulses after Chip Select (S) being driven Low is an 
exact multiple of eight. 

All attempts to access the memory array during a Write Status 
Register cycle, Program cycle or Erase cycle are ignored, and 
the internal Write Status Register cycle, Program cycle or 
Erase cycle continues unaffected. 


AMIC Technology Corp. 





AMIC A25LQ16 Series 


Table 3. Instruction Set 


eee 
[WREN sf WriteEnable = —————~S=ésY:«é000011100 i 

ee oe 
[aosr-1 | ead Staws Roger? [ooo [cen [0] 0 | Tos 
[aosr-2 | Read Saws Regiior2 [oon owor | an [0 | 0 | tom 
[wnse | wate Sisus Roguter [ooo 001 | om [0] 0 [2 
Tea | ead bata byes | ooooo0r1 [| ean [8] 0 | Twos 


FAST_READ_DUAL | Read Data a at Higher Speed 0011 1011 
_OUTPUT by Dual Output " 


FAST_READ_DUAL | Read Data Bytes at Higher speed, 4011 1011 4 ty ask 
_INPUT_OUTPUT by Dual Input and Dual Output “" 

FAST_READ_QUAD | Read Data Bytes at Higher Speed 

FAST_READ_QUAD | Read Data Bytes at Higher Speed (3) (3) oo (4) 
_INPUT_OUTPUT _ | by Quad Input and Quad Output 2) | 1170 1011 mal : ei 


/PP ss Page Program —— | 0000 0010 | 0010 | 10.256 | to 256 


DIFP Dual Input Fast Program 1010 0010 a 1 to 256°) 
QIFP Quad Input Fast Program | 0011 0010 | 0010 | oo11o010 | 32h S| 1 to 256) 


a so 
ee ee 
foe ——~SC~*di ee Poweriown ———~=~=*dt tort oon [pam | 0 | o | 0 _| 
/RDID «| Read Device Identification == | Read Device Identification | Device Identification | 10011111 | 1111 aa ae we tae 


ews | Read Electronic Manufacturer & 4001 0000 ra | tte | ee 
rems | Read Identification 
Release from Deep Power-down, tins 
and Read Electronic Signature 1010 1011 


a ee from —_ Power-down 


FHpM =| High Performance Mode Performance Mode | 1010 0011 | 0011 


Continuous read — or 
0111 | 01110101 | 

SUSPEND Program / Erase Suspend 

RESUME Program / Erase Resume 


SFDP Read SFDP 0101 1010 1 to 64 
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Note: (1) Dual Output Data 


100 = (De, Da, Dz, Do) 
101 = (D7, Ds, Ds, D1) 
(2) Dual Input Address 


100 = (A22, A20, A18, A16, A14, A12, A10, A8, A6, A4, A2, AO, M6, M4, M2, MO) 
101 = (A23, A21, A19, A17, A15, A13, A11, A9, A7, A5, A3, A1, M7, M5, M3, M1) 


(3) Quad Input Address 
1Oo = (A20, A16, A12, A8, A4, AO, M4, MO) 
101 = (A21, A17, A13, AQ, A5, A1, M5, M1) 
102 = (A22, A18, A14, A10, A6, A2, M6, M2) 
103 = (A23, A19, A15, A11, A7, A3, M7, M3) 
(4) Quad Output Data 
100 = (Da, Do, ..... ) 
101 = (Ds, D1, ..... ) 
102 = (De, Da, ..... ) 
103 = (D7, Ds, .....) 
(5) Dual Input Fast Program Input Data 
100 = (De, Da, D2, Do) 
101 = (D7, Ds, Ds, D1) 
(6) Quad Input Fast Program Input Data 
100 = (Da, Do, ..... ) 
101 = (Ds, D1, ..... ) 
102 = (De, Da, ..... ) 
103 = (D7, Ds, .....) 


(7) ADD= (00h) will output manufacturer’s ID first and ADD=(01h) will output device ID first 


A25LQ16 Series 


(8) This instruction is recommended when using the Dual or Quad “Continuous Read Mode’ features. See page 22&25 for 


more information. 
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Write Enable (WREN) 


The Write Enable (WREN) instruction (Figure 3.) sets the 
Write Enable Latch (WEL) bit. 

The Write Enable Latch (WEL) bit must be set prior to every 
Page Program (PP), Dual Input Fast Program (DIFP), Quad 
Input Fast Program (QIFP), Program OTP (POTP), Sector 
Erase (SE), Block Erase (BE), and Chip Erase (CE) and Write 


Figure 3. Write Enable (WREN) Instruction Sequence 


| 


0 1 


DI 


A25LQ16 Series 


Status Register (WRSR) instruction. 
The Write Enable (WREN) instruction is entered by driving 


Chip Select (S) Low, sending the instruction code, and then 
driving Chip Select (S ) High. 


a oe 


23 45 6 7 


Instruction (O6h) > 





High Impedance 


DO 


Write Disable (WRDI) 
The Write Disable (WRDI) instruction (Figure 4.) resets the 


Write Enable Latch (WEL) bit. 
The Write Disable (WRDI) instruction is entered by driving Chip 


Select (S) Low, sending the instruction code, and then driving 
Chip The Write Enable Latch (WEL) bit is reset under the 
following conditions: 


Figure 4. Write Disable (WRDI) Instruction Sequence 


0 1 


DI 


— Power-up 

— Write Disable (WRDI) instruction completion 

— Write Status Register (WRSR) instruction completion 

— Page Program (PP) instruction completion 

— Dual Input Fast Program (DIFP) instruction completion 
— Quad Input Fast Program (QIFP) instruction completion 
—- Program OTP (POTP) instruction completion 

— Sector Erase (SE) instruction completion 

— Block Erase (BE) instruction completion 

~ Chip Erase (CE) instruction completion 


23 45 6 7 


Instruction (04h) — 





High Impedance 


DO 
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Read Status Register (RDSR) 


The Read Status Register (RDSR) instruction allows the 
Status Register to be read. The instruction code of “O5h” is 
for Status Register-1 and “35h” is for Status Register-2. The 
Status Register may be read at any time, even while a 
Program, Erase or Write Status Register cycle is in progress. 
When one of these cycles is in progress, it is recommended 
to check the Write In Progress (WIP) bit before sending a 
new instruction to the device. It is also possible to read the 
Status Register continuously, as shown in Figure 5. 


Table 4-a Status Register-1 Format 


b7 b6 b5 b4b3 b2 b1 bO 










(Non-volatile) 
Sector Protect 
(Non-volatile) 
Top/Bottom Bit 
(Non-volatile) 


Block Protect Bits 
(Non-volatile) * 














Write Enable Latch Bit < 








Write In Progress Bit <— —@ @ ——£2——_—_———_ 
Table 4-b Status Register-2 Format 


b15 b14 = b13. —b12,—b11—b10_ sb b8 





Suspend Status 
(Volatile) 


Complement Protect 
(Non-volatile) 


Reserved 


All Protect 
(Auto Write Protect) 


Quad Enable 
(Non-volatile) 











2 | 
(Non-volatile) 


The status and control bits of the Status Register are as 
follows: 

WIP bit. The Write In Progress (WIP) bit is a read only bit in 
the status register (bO) that is set to a 1 state when the 
device is busy with a Write Status Register, Program or 
Erase cycle. During this time the device will ignore further 
instructions except for the Read Status Register , Suspend 
and Resume instructions (see tw, tpp, tse, tae, and tce in AC 
Characteristics). When the program, erase, write status 
register instruction has completed or Program/Erase 
Suspend instruction is executed, the WIP bit will be cleared 
to a 0 state indicating the device is ready for further 
instructions. 


WEL bit. The Write Enable Latch (WEL) bit is a read only bit 
in the status register (b1) that is set to a 1 after executing a 
Write Enable Instruction. The WEL status bit is cleared to a 0 
when the device is write disabled or Program/Erase 
suspended. A write disable state occurs upon power-up or 
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after any of the following instructions: Write Disable, Page 
Program, Dual Input Fast Program, Quad Input Fast Program, 
Sector Erase, Block Erase, Chip Erase, and Write Status 
Register. 


BP2, BP1, BPO bits. The Block Protect (BP2, BP1, and BPO) 
bits are non-volatile read/write bits in the status register (b4, 
b3, and b2) that provide Write Protection control and status. 
Block Protect bits can be set using the Write Status Register 
Instruction (see tw in AC characteristics). All, none or a 
portion of the memory array can be protected from Program 
and Erase instructions (see Table 1. Protected Area Sizes). 
These bits can be set with the Write Status Register 
Instruction depending on the state of the SRP1, SRPO, and 
WEL bit. The factory default setting for the Block Protect Bits 
is O which means none of the array protected. For value of 
BP2, BP1, BPO after power-on, see note please. 


TB bit. The non-volatile Top/Bottom (TB) bit controls if the 
Block Protect Bits (BP2, BP1, BPO) protect from the Top 
(TB=0) or the Bottom (TB=1) of the array as shown in Table 1. 
Protected Area Sizes. The factory default setting is TB=0. 
The TB bit can be set with the Write Status Register 
Instruction depending on the state of the SRP1, SRPO, and 
WEL bit. 


SEC bit. The non-volatile Sector Protect (SEC) bit in the 
status register (b6) controls if the Block Protect Bits (BP2, 
BP1, BPO) protect 4KB Sectors (SEC=1) or 64KB Blocks 
(SEC=0) in the Top (TB=0) or the Bottom (TB=1) of the array 
as shown in Table 1. Protected Area Sizes. This bit can be 
set with the Write Status Register Instruction depending on 
the state of the SRP1, SRPO, and WEL bit. The factory 
default setting for SEC is 0. 


SRP1, SRPO bits. The Status Register Protect bits (SRP1 
and SRPO) are non-volatile read/write bits in the status 
register (b8 and b7). The SRP bits control the method of write 
protection: software protection, hardware protection, or one 
time programmable protection. 


QE bit. The Quad Enable (QE) bit is a non-volatile read/write 
bit in the status register (b9) that allows Quad SPI operation. 


When QE is set to O(factory default), the W pin and 
HOLD pin are enabled. When QE is set to 1, the W pin 


and HOLD pin become IO2 and IOs. This bit can be set with 
the Write Status Register Instruction depending on the state 
of the SRP1, SRPO, and WEL bit. The factory default setting 
for QE is 0. 


APT bit. The All Protect (APT) bit is a non-volatile read/write 
bit in the status register (610). Whole chip will be kept in 
write-protect state after power-on if this bit is set to 1. This bit 
can be set with the Write Status Register Instruction 
depending on the state of the SRP1, SRPO, and WEL bit. 
The factory default setting for APT is 0. 


CMP bit. The Complement Protect (CMP) bit is a non-volatile 
read/write bit in the status register (b14). It’s used in 
conjunction with SEC, TB, BP2, BP1, BPO bits to provide 
more flexibility for the array protection. Once CMP is set to 1, 
previous array protection set by SEC, TB, BP2, BP1 and BPO 
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will be reversed. Please refer to table 1 for more details. The 
factory default setting for CMP is 0. 


SUS bit. The Suspend Status (SUS) bit is a volatile read only 
bit in the status register (b15) which is set to 1 after executing 
a Program/Erase Suspend instruction. The SUS bit is cleared 
to 0 by Program/Erase Resume instruction as well as a 
power-down, power-up cycle. 


A25LQ16 Series 


Note: 


1. 


2. 


3. 


When APT is 0, BP2, BP1, BPO won't be changed after 
power-on. 

When APT is 1 and CMP is 0, all BP2, BP1, BPO will be 
set to 1 after power-on. 

When APT is 1 and CMP is 1, all BP2, BP1, BPO will be 
set to 0 after power-on. 


Figure 5. Read Status Register (RDSR) Instruction Sequence and Data-Out Sequence 


0123 4 5 6 7 8 Q 10 11 12 13 14 15 16 17 18 19 20 21 22 23 


C LD 
<<— Instruction (05h or 35h) — 
DI 


High Impedance 
DO g p' 
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Write Status Register (WRSR) 


The Write Status Register (WRSR) instruction allows new 
values to be written to the Status Register. Before it can be 
accepted, a Write Enable (WREN) instruction must 
previously have been executed. After the Write Enable 
(WREN) instruction has been decoded and executed, the 
device sets the Write Enable Latch (WEL). 

The Write Status Register (WRSR) instruction is entered by 


driving Chip Select (S) Low, followed by the instruction 
code and the data byte on Serial Data Input (Dl). 

The instruction sequence is shown in Figure 6. Only 
non-volatile Status Register bits SRPO, SEC, TB, BP2, BP1, 
BPO (bits 7, 6, 5, 4, 3, 2 of Status Register-1) and CMP, 
APT, QE, SRP1 (bits 14, 10, 9 and 8 of Status Register-2) 
can be written. All other Status Register bits are always read 
as ‘0’ and will not be affected by the Write Status Register 
instruction. 


Chip Select (S) must be driven High after the eighth or 
sixteenth bit of the data byte has been latched in. If not, the 
Write Status Register (WRSR) instruction is not executed. 


If Chip Select (S) is driven high after the eighth clock the 


A25LQ16 Series 


CMP, QE and SRP’71 bits will be cleared to 0. 


As soon as Chip Select (S) is driven High, the self-timed 
Write Status Register cycle (whose duration is tw) is initiated. 
While the Write Status Register cycle is in progress, the 
Status Register may still be read to check the value of the 
Write In Progress (WIP) bit. The Write In Progress (WIP) bit 
is 1 during the self-timed Write Status Register cycle, and is 
0 when it is completed. When the cycle is completed, the 
Write Enable Latch (WEL) is reset. 

The Write Status Register (WRSR) instruction allows the 
user to change the values of the Block Protect (APT, CMP, 
SEC, TB, BP2, BP1, BPO) bits, to define the size of the area 
that is to be treated as read-only, as defined in Table 1. The 
Write Status Register (WRSR) instruction also allows the 
user to set the Status Register Protect (SRP1, SRPO) bits. 
Those bits are used in conjunction with the Write Protect 


(W) pin to disable writes to the Status Register. Factory 
default for all Status Register bits are 0. 


Figure 6. Write Status Register (WRSR) Instruction Sequence 


$ 





0123 4 5 6 7 8 Q9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 


<— Instruction (01h) ——»\}«—— Status Register In ——>| 
DI (TREX SKANK 3KZK IKON ENANISAIZAIINION YX 8) 





MSB 


High Impedance 
DO 


Table 5. Protection Modes 


Status Register is Writable (if the WREN instruction has set the WEL 
bit). The values in the CMP, APT, SRP1, SRPO, SEC, TB, BP2, 
BP1, BPO bits can be changed. 


Status Register is hardware write protected. The values in the CMP, 
APT, SRP1, SRPO, SEC, TB, BP2, BP1, BPO bits cannot be 
changed. 


Software Protection 


Hardware Protection 


When W pin is high. Status Register is Writable (if the WREN 
instruction has set the WEL bit). The values in the CMP, APT, 
SRP1, SRPO, SEC, TB, BP2, BP1, BPO bits can be changed. 


Software Protection 


Status Register is permanently protected. The values in the CMP, 
APT, SRP1, SRPO, SEC, TB, BP2, BP1, BPO bits cannot be 
changed. 


One Time Program 
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Read Data Bytes (READ) 


The device is first selected by driving Chip Select (S) Low. 
The instruction code for the Read Data Bytes (READ) 
instruction is followed by a 3-byte address (A23-A0), each bit 
being latched-in during the rising edge of Serial Clock (C). 
Then the memory contents, at that address, is shifted out on 
Serial Data Output (DO), each bit being shifted out, at a 
maximum frequency fr, during the falling edge of Serial Clock 
(C). 

The instruction sequence is shown in Figure 7. The first byte 
addressed can be at any location. The address is 
automatically incremented to the next higher address after 
each byte of data is shifted out. The whole memory can, 


therefore, be read with a single Read Data Bytes (READ) 
instruction. When the highest address is reached, the 
address counter rolls over to 000000h, allowing the read 
sequence to be continued indefinitely. 

The Read Data Bytes (READ) instruction is terminated by 


driving Chip Select (S) High. Chip Select (S) can be driven 
High at any time during data output. Any Read Data Bytes 
(READ) instruction, while an Erase, Program or Write cycle is 
in progress, is rejected without having any effects on the 
cycle that is in progress. 


Figure 7. Read Data Bytes (READ) Instruction Sequence and Data-Out Sequence 


234567 8 9 10 
e UUUUUUUUUUUL 
Instruction (03h) —>«— 24-B 







DI 


DO High Impedance 


28 29 30 31 32 33 34 35 36 37 38 39 


_- nN 
it Address —>| 





Note: Address bits A23 to A21 are Don’t Care, for A25LQ16. 
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Read Data Bytes at Higher Speed (FAST_READ) 


The device is first selected by driving Chip Select (S) Low. 
The instruction code for the Read Data Bytes at Higher 
Speed (FAST_READ) instruction is followed by a 3-byte 
address (A23-A0) and a dummy byte, each bit being 
latched-in during the rising edge of Serial Clock (C). Then the 
memory contents, at that address, is shifted out on Serial 
Data Output (DO), each bit being shifted out, at a maximum 
frequency fc, during the falling edge of Serial Clock (C). 

The instruction sequence is shown in Figure 8. The first byte 
addressed can be at any location. The address is 
automatically incremented to the next higher address after 
each byte of data is shifted out. The whole memory can, 
therefore, be read with a single Read Data Bytes at Higher 


A25LQ16 Series 


Speed (FAST_READ) instruction. When the highest address 
is reached, the address counter rolls over to OOOOOOh, 
allowing the read sequence to be continued indefinitely. 

The Read Data Bytes at Higher Speed (FAST _READ) 


instruction is terminated by driving Chip Select (S) High. 


Chip Select (S) can be driven High at any time during data 
output. Any Read Data Bytes at Higher Speed (FAST_READ) 
instruction, while an Erase, Program or Write cycle is in 
progress, is rejected without having any effects on the cycle 
that is in progress. 


Figure 8. Read Data Bytes at Higher Speed (FAST_READ) Instruction Sequence and Data-Out Sequence 


2345678 9 


10 28 29 30 31 


eT FLL. 


Instruction (OBh) 










DI 


DO High Impedance 





MSB 


24-Bit Address ——» 








Data Out 2 


a 32 33 34 35 36 37 38 3940 41 42 43 44 45 46 47 __ 
¢ | JUUUUUUUUU UU UU UU UU 
_ Dummy Byte ——> _ 
DI 
Data Out 1 
DOr TODO OQODODOQOOQAOO 7 


MSB MSB 


Note: Address bits A23 to A21 are Don’t Care, for A25LQ16. 
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Read Data Bytes at Higher Speed by Dual Output (FAST_READ_DUAL_OUTPUT) 


The FAST_READ_DUAL_OUTPUT (3Bh)_ instruction is 
similar to the FAST_READ (OBh) instruction except the data 
is output on two pins, Oo and 101, instead of just DO. This 
allows data to be transferred from the A25LQ16 at twice the 
rate of standard SPI devices. 

Similar to the FAST_READ instruction, the 
FAST_READ_DUAL_OUTPUT instruction can operate at the 
highest possible frequency of fc (See AC Characteristics). 


This is accomplished by adding eight “dummy” clocks after 
the 24-bit address as shown in figure 9. The dummy clocks 
allow the device’s internal circuits additional time for setting 
up the initial address. The input data during the dummy 
clocks is “don’t care”. However, the |Oo and 101 pins should 
be high-impedance prior to the falling edge of the first data 
out clock. 


Figure 9. FAST_READ_DUAL_ OUTPUT Instruction Sequence and Data-Out Sequence 


123 4 5 6 7 8 9 10 


28 29 30 31 


eUFLULFLL_FLU 





24-Bit Address ——» 





100 CHENZI--{3K2X KO 






High Impedance 
101 9 e 


| 
' 
' 





32 33 34 35 36 37 38 3940 41 42 43 44 45 46 47 


¢ | JUUUUUUUQUUUU UU UU UU 


Dummy Byte ——>|| DIO switches from input to output 


100 








Or -=- OAQDODONGOOOOOOE 
MSB -MSB 





v 





¢— eee Out 1—»<— Data Out 2 —»<— Data Out 3 pla Data Out 4 —» 


Note: Address bits A23 to A21 are Don’t Care, for A25LQ16. 
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Read Data Bytes at Higher Speed by Dual Input and Dual Output (FAST_READ_DUAL_INPUT_OUTPUT) 


The FAST_READ_DUAL_INPUT_OUTPUT (BBh) instruction Similar to the FAST_READ instruction, the 
is similar to the FAST_READ (OBh) instruction except the FAST_READ_DUAL_INPUT_OUTPUT _ instruction can 
data is input and output on two pins, |Oo and 101, instead of operate at the highest possible frequency of fc (See AC 
just DO. This allows data to be transferred from the A25LQ16 Characteristics). 

at twice the rate of standard SPI devices. 


Figure 10. FAST_READ_DUAL_INPUT_OUTPUT Instruction Sequence and Data-Out Sequence 


0123 45 6 7 8 9 10 16 17 18 19 


100 C2OKTE--{ 8X4 K2X 0} --- 





a 
i 
1 


20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 
¢  JUUUNUUUUUUU UU UU UU UU UU UU 
el —»| | DIO switches from input to output 
yte 


100 


101 











MSB ‘MSB MSB MSB 


}¢— Data Out pr<— Data Out 2—»<— Data Out 3 —»<— Data Out 4 >< Data Out 5 —» 








v 


Note: Address bits A23 to A21 are Don’t Care, for A25LQ16. 
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Read Data Bytes at Higher Speed by Quad Output (FAST_READ_QUAD_OUTPUT) 


The FAST _READ_QUAD_OUTPUT (6Bh) instruction is 
similar to the FAST_READ (OBh) instruction except the data 
is output on four pins (IOo0, 101, 102, 103), instead of just DO. 
This allows data to be transferred from the A25LQ16 at 


This is accomplished by adding eight “dummy” clocks after 
the 24-bit address as shown in figure 11. The dummy clocks 
allow the device’s internal circuits additional time for setting 
up the initial address. The input data during the dummy 


quadruple the rate of standard SPI devices. 

Similar to the FAST_READ instruction, the 
FAST_READ_QUAD_OUTPUT instruction can operate at 
the highest possible frequency of fc (See AC Characteristics). 


clocks is “don’t care”. However, the IO pins should be 
high-impedance prior to the falling edge of the first data out 
clock. 


Figure 11. FAST_READ_QUAD_OUTPUT Instruction Sequence and Data-Out Sequence 


23 4 5 6 7 8 9 10 28 29 30 31 


eT FLU. 


Instruction (6Bh) 24-Bit Address ——» 












High Impedance 


32 33 34 35 36 37 38 3940 41 42 43 44 45 46 47 
e¢ _ JUUUUUUUUYUUU UU UU UU UU UU UL 
Dummy Byte ——> , IO switches from input to output 


100 


101 





102 





o. ~____—_ramanana-————-——- c= 


Data Out 1Data Out 2Data Out 3Data Out 4 





Note: Address bits A23 to A21 are Don’t Care, for A25LQ16. 
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Read Data Bytes at Higher Speed by Quad Input and Quad Output (FAST_READ_QUAD_INPUT_OUTPUT) 


The FAST_READ_QUAD_INPUT_OUTPUT (EBh) 
instruction is similar to the FAST _READ (OBh) instruction 
except the data is input and output on four pins (103, 102, 101, 
100) instead of just DO. This allows data to be transferred 
from the A25LQ16 at quadruple the rate of standard SPI 
devices. The Quad Enable bit (QE) of Status Register-2 must 
be set to enable the FAST_READ_QUAD_INPUT_OUTPUT 
Instruction. 

Similar to the FAST_READ instruction, the 
FAST_READ_QUAD_INPUT_OUTPUT _ instruction can 
operate at the highest possible frequency of fc (See AC 
Characteristics). 

The FAST_READ_QUAD_INPUT_OUTPUT instruction can 
further reduce instruction overhead through setting the Mode 
bits (M7-0) after the input Address bits (A23-0), as shown in 
Figure 12-a. The upper nibble of the Mode (M7-4) bits 
controls the length of the next FAST_READ_QUAD_INPUT- 


OUTPUT instruction through the inclusion or exclusion of the 
first byte instruction code. The lower nibble bits of the Mode 
(M3-0) bits are don’t care (“x”). However, the IO pins should 
be high-impedance prior to the falling edge of the first data 
out clock. 

If the Mode bits (M5-4) equal “10” hex, then the chip is into 
“Continuous Read” Mode and the next 
FAST_READ_QUAD_INPUT_OUTPUT instruction (after S 
is raised and then lowered) does not require the EBh 
instruction code, as shown in figure 12-b. This reduces the 
instruction sequence by eight clocks and allows the address 
to be immediately entered after S is asserted low. If the 
Mode bits (M5-4) are any value other than “10” hex, the next 
instruction (after S is raised and then lowered) requires the 
first byte instruction code, thus returning to normal operation. 


Figure 12-a. FAST_READ_QUAD_INPUT_OUTPUT Instruction and Data-Out Sequence (M5-4+ 10h) 


Ss \ 





Oo 1 
Cc 
<— Instruction (EBh) — 
1Oo 
101 
102 
103 


A23-16 A15-8 | A7-0 


23 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 


1O Switches from 
at ak to eee 








: M7- 0: | burimy. Dummy : pas out 1 Data out 2 | 


Note: Address bits A23 to A21 are Don't Care, for A25LQ16. 


Figure 12-b. FAST_READ_QUAD_INPUT_OUTPUT Instruction and Data-Out Sequence 


Continuous Read Mode, (M5-4=10h) 


Ss Nee 


0 1 






100 


101 


102 


103 


A23-16 AI5-8 A7-0 | 


23 4 5 6 7 8 9 10 11 12 13 14 15 


10 Switches from 
pet to lle 








Me: 0} ‘Dummy Barina Data out 1! Data out 2 | 
iv i i 


Note: Address bits A23 to A21 are Don’t Care, for A25LQ16. 
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Read OTP (ROTP) 


The device is first selected by driving Chip Select (S) Low. 
The instruction code for the Read OTP (ROTP) instruction is 
followed by a 3-byte address (A23- AO) and a dummy byte. 
Each bit is latched in on the rising edge of Serial Clock (C). 
Then the memory contents at that address are shifted out on 
Serial Data output (DO). 

Each bit is shifted out at the maximum frequency, fc(Max.) on 
the falling edge of Serial Clock (C). 

The instruction sequence is shown in Figure 13. 

The address is automatically incremented to the next higher 
address after each byte of data is shifted out. When the 
highest address is reached, the address counter rolls over to 
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000000h, allowing the read sequence to be continued 
indefinitely. 
The Read OTP (ROTP) instruction is terminated by driving 


Chip Select (S) High. Chip Select (S) can be driven High at 
any time during data output. Any Read OTP (ROTP) 
instruction issued while an Erase, Program or Write Status 
Register cycle is in progress, is rejected without having any 
effect on the cycle that is in progress. 


Figure 13. Read OTP (ROTP) instruction and data-out sequence 










0123 4 56 7 8 9 10 28 29 30 31 
C -—— -——— 
Instruction 24-Bit Address ——» 
(4Bh or 48h) 
o BDO) 
MSB 
DO High Impedance oe 
Ss a a a cs 


32 33 34 35 36 37 38 3940 41 42 43 44 45 46 47 


¢  JUUUUUUUDUUUUUUUL JU UUUUUU LE. 


Dummy Byte —*, 


DI 











v : i a 
DO --- TXEKEXAKSKAX NOP“ TXEKEXAASKAA MOAT 
MSB MSB MSB 


<+—______ Data Out 1 > Data Out n ——————_» 





Note: A23 to A6 are don’t care. (1 <n < 64) 
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Program OTP (POTP) 


The Program OTP instruction (POTP) is used to program at 
most 64 bytes to the OTP memory area (by changing bits 
from 1 to 0, only). Before it can be accepted, a Write Enable 
(WREN) instruction must previously have been executed. 


After the Write Enable (WREN) instruction has been decoded, 


the device sets the Write Enable Latch (WEL) bit. 
The Program OTP instruction is entered by driving Chip 


Select ( Ss ) Low, followed by the instruction code, three 
address bytes and at least one data byte on Serial Data input 
(Dl). 


Chip Select (S) must be driven High after the eighth bit of 
the last data byte has been latched in, otherwise the 
Program OTP instruction is not executed. 

The instruction sequence is shown in Figure 14. 


As soon as Chip Select (S) is driven High, the self-timed 
Page Program cycle (whose duration is trp) is initiated. While 
the Program OTP cycle is in progress, the Status Register 
may be read to check the value of the Write In Progress 
(WIP) bit. The Write In Progress (WIP) bit is 1 during the 
self-timed Program OTP cycle, and it is 0 when it is 


Figure 14. Program OTP (POTP) instruction sequence 


i ee 


123 4 5 6 7 8 9 10 
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completed. At some unspecified time before the cycle is 
complete, the Write Enable Latch (WEL) bit is reset. 


To lock the OTP memory: 


Bit 0 of the OTP control byte, that is byte 63, (see Figure 14) 

is used to permanently lock the OTP memory array. 

e When bit 0 of byte 63 = ’1’, the OTP memory array can be 
programmed. 

e When bit 0 of byte 63 = ‘0’, the OTP memory array are 
read-only and cannot be programmed anymore. 

Once a bit of the OTP memory has been programmed to ‘0’, 

it can no longer be set to ‘1’. 

Therefore, as soon as bit 0 of address 63h (control byte) is 

set to ‘0’, the 64 bytes of the OTP memory array become 

read-only in a permanent way. 

Any Program OTP (POTP) instruction issued while an Erase, 

Program or Write Status Register cycle is in progress is 

rejected without having any effect on the cycle that is in 

progress. 


28 29 30 31 32 33 34 35 36 37 38 39 


eTULL PUA. 







DI 
MSB 


Instruction (42h) —>}<— 24-Bit Address — Data Byte 1 —7 
CHAZ 4 3KAXIKOK TAEKOKEK SKK TAO 


MSB 


40 41 42 43 44 45 46 4748 49 50 51 52 53 54 55 


¢  JUUUUUUUUUUUUUU UL IU UU UU UL. 


<— Data Byte 2 —>}— Data Byte 3 —| <— Data Byte n —+ 
DI --{7XBXSKX4K3K2XIXOKTHEXSXAKSKZKIXOP-X7MEXSXAKSKZMINOXT 


MSB MSB MSB 


| 


Note: A23 to A6 are don’t care. (1 <n < 64) 


(March, 2012, Version 1.2) 25 AMIC Technology Corp. 





A25LQ16 Series 


Figure 15. How to permanently lock the 64 OTP bytes 


64 Data Byte OTP Control Byte 


FA 
Byte | Byte] Byte Byte] Byte 
0 1 2 62 | 63 
Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit 
7 6 5 4 3 2 1 0 





When bit 0 =0 
the OTP bytes 
become READ only 


(March, 2012, Version 1.2) 26 AMIC Technology Corp. 





AMIC 


Page Program (PP) 


The Page Program (PP) instruction allows bytes to be 
programmed in the memory (changing bits from 1 to 0). 
Before it can be accepted, a Write Enable (WREN) instruction 
must previously have been executed. After the Write Enable 
(WREN) instruction has been decoded, the device sets the 
Write Enable Latch (WEL). 


The Page Program (PP) instruction is entered by driving Chip 


Select (S) Low, followed by the instruction code, three 
address bytes and at least one data byte on Serial Data Input 
(Dl). If the 8 least significant address bits (A7-AO) are not all 
zero, all transmitted data that goes beyond the end of the 
current page are programmed from the start address of the 
same page (from the address whose 8 least significant bits 


(A7-A0) are all zero). Chip Select (S) must be driven Low for 
the entire duration of the sequence. 

The instruction sequence is shown in Figure 16. If more than 
256 bytes are sent to the device, previously latched data are 
discarded and the last 256 data bytes are guaranteed to be 


Figure 16. Page Program (PP) Instruction Sequence 


i 


0123 4 5 6 7 8 9 10 
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programmed correctly within the same page. If less than 256 
Data bytes are sent to device, they are correctly programmed 
at the requested addresses without having any effects on the 
other bytes of the same page. 


Chip Select (S) must be driven High after the eighth bit of the 
last data byte has been latched in, otherwise the Page 
Program (PP) instruction is not executed. 


As soon as Chip Select (S) is driven High, the self-timed 
Page Program cycle (whose duration is tpp) is initiated. While 
the Page Program cycle is in progress, the Status Register 
may be read to check the value of the Write In Progress (WIP) 
bit. The Write In Progress (WIP) bit is 1 during the self-timed 
Page Program cycle, and is 0 when it is completed. At some 
unspecified time before the cycle is completed, the Write 
Enable Latch (WEL) bit is reset. 


A Page Program (PP) instruction applied to a page which is 
protected by the Block Protect (CMP, SEC, TB, BP2, BP1, 
BPO) bits (see table 1) is not executed. 


28 29 30 31 32 33 34 35 36 37 38 39 


fa anetiuction (02h) —+«—— 24-Bit Address —->—— Data Byte 1 ——>! 


0 | ____ 8 88-QO0OHHHOHQHOO- 


40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 


JUUUUUUUL 


«<—— Data Byte 2—+/«——_ Data Byte 3 ——>| }*«— Data Byte 256 —>| 


D1 {A TXBXEX4EKSXZAIKOXTAEXSKAXSAZKIXOY{7XEXSKAXSKZEKIAOK 


MSB MSB 


MSB 


Note: Address bits A23 to A21 are Don’t Care, for A25LQ16. 
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Dual Input Fast Program (DIFP) 


The Dual Input Fast Program (DIFP) instruction is very 
similar to the Page Program (PP) instruction, except that the 
data are entered on two pins IOo and 101 instead of only one. 
Inputting the data on two pins instead of one doubles the 
data transfer bandwidth compared to the Page Program (PP) 
instruction. 

The Dual Input Fast Program (DIFP) instruction is entered by 


driving Chip Select (S) Low, followed by the instruction code, 


three address bytes and at least one data byte on Serial 
Data Output (Oo and 101). 

If the 8 least significant address bits (A7-AO) are not all zero, 
all transmitted data that goes beyond the end of the current 
page are programmed from the start address of the same 
page (from the address whose 8 least significant bits (A7-A0) 


are all zero). Chip Select (S) must be driven Low for the 
entire duration of the sequence. 

The instruction sequence is shown in Figure 17. 

If more than 256 bytes are sent to the device, previously 
latched data are discarded and the last 256 data bytes are 
guaranteed to be programmed correctly within the same 
page. If less than 256 data bytes are sent to device, they are 
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correctly programmed at the requested addresses without 
having any effects on the other bytes in the same page. 

For optimized timings, it is recommended to use the Dual 
Input Fast Program (DIFP) instruction to program all 
consecutive targeted bytes in a single sequence rather to 
using several Dual Input Fast Program (DIFP) sequences 
each containing only a few bytes. 


Chip Select (S) must be driven High after the eighth bit of 
the last data byte has been latched in, otherwise the Dual 
Input Fast Program (DIFP) instruction is not executed. 


As soon as Chip Select (S) is driven High, the self-timed 
Page Program cycle (whose duration is trp) is initiated. While 
the Dual Input Fast Program (DIFP) cycle is in progress, the 
Status Register may be read to check the value of the Write 
In Progress (WIP) bit. The Write In Progress (WIP) bit is 1 
during the self-timed Page Program cycle, and 0 when it is 
completed. At some unspecified time before the cycle is 
completed, the Write Enable Latch (WEL) bit is reset. 

A Dual Input Fast Program (DIFP) instruction applied to a 
page that is protected by the Block Protect (CMP, SEC, TB, 
BP2, BP1, BPO) bits (see Table 1) is not executed. 


Figure 17. Dual Input Fast Program (DIFP) instruction sequence 


S \  - -— |. =n 


23 4 5 6 7 8 9 10 


28 29 30 31 


eT FULL LU. 


kK— Instruction (A2h) —>}¢— 


24-Bit Address —F 


0 IVS OBO) 


MSB 


101 High Impedance 


a 


32 33 34 35 36 37 38 3940 41 42 43 44 45 46 47 


°  SUUUU UU UU U.S 


+ Data In 1 ai wad Data In 2 >< 


101 OOD DOOOOOOOCCOOCOOO OOOO 


MSB ‘MSB MSB MSB -MSB MSB 


Data In3 —»<— Data In4 = a Data In5 ——»<— Data In 256 —> 





Note: Address bits A23 to A21 are Don’t Care, for A25LQ16. 
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Quad Input Fast Program (QIFP) 


The Quad Input Fast Program (QIFP) instruction is very 
similar to the Page Program (PP) instruction, except that the 
data are entered on four pins (103, 102, 101, 100) instead of 
only one. Inputting the data on four pins instead of one 
quadruples the data transfer bandwidth compared to the 
Page Program (PP) instruction. To use Quad Input Fast 
Program the Quad Enable bit (QE) of Status Register-2 must 
be set. 

The Quad Input Fast Program (QIFP) instruction is entered 


by driving Chip Select (S) Low, followed by the instruction 
code, three address bytes and at least one data byte on Data 
Input Output (103, 102, 101, 100). 

If the 8 least significant address bits (A7-AO) are not all zero, 
all transmitted data that goes beyond the end of the current 
page are programmed from the start address of the same 
page (from the address whose 8 least significant bits (A7-A0) 


are all zero). Chip Select (S) must be driven Low for the 
entire duration of the sequence. 

The instruction sequence is shown in Figure 18. 

If more than 256 bytes are sent to the device, previously 
latched data are discarded and the last 256 data bytes are 
guaranteed to be programmed correctly within the same 
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page. If less than 256 data bytes are sent to device, they are 
correctly programmed at the requested addresses without 
having any effects on the other bytes in the same page. 

For optimized timings, it is recommended to use the Quad 
Input Fast Program (QIFP) instruction to program all 
consecutive targeted bytes in a single sequence rather to 
using several Quad Input Fast Program (QIFP) sequences 
each containing only a few bytes. 


Chip Select (S) must be driven High after the eighth bit of 
the last data byte has been latched in, otherwise the Quad 
Input Fast Program (QIFP) instruction is not executed. 


As soon as Chip Select (S) is driven High, the self-timed 
Page Program cycle (whose duration is trp) is initiated. While 
the Quad Input Fast Program (QIFP) cycle is in progress, the 
Status Register may be read to check the value of the Write 
In Progress (WIP) bit. The Write In Progress (WIP) bit is 1 
during the self-timed Page Program cycle, and 0 when it is 
completed. At some unspecified time before the cycle is 
completed, the Write Enable Latch (WEL) bit is reset. 

A Quad Input Fast Program (QIFP) instruction applied to a 
page that is protected by the Block Protect (CMP, SEC, TB, 
BP2, BP1, BPO) bits (see Table 1) is not executed. 


Figure 18. Quad Input Fast Program (QIFP) instruction sequence 


Soy 


0123 4 5 67 8 9 10 


1Oo 


101 


102 


28 29 30 31 32 33 34 35 36 37 38 39 


— Instruction (32h) —»<—— 24-Bit Address — Byte 1 Byte 2 Byte 3 Byte 4 





40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 & 


> A UU Ue SULA 


Byte 5} ae 6} eye 7} Byte 8} ae 9} Byte tO Byte 11; Byte 12 Pye 253 pus 254Byte 255) pe 256 


1Oo 


101 


102 


1O3 





Note: Address bits A23 to A21 are Don’t Care, for A25LQ16 
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Sector Erase (SE) 


The Sector Erase (SE) instruction sets to 1 (FFh) all bits 
inside the chosen sector. Before it can be accepted, a Write 
Enable (WREN) instruction must previously have been ex- 
ecuted. After the Write Enable (WREN) instruction has been 
decoded, the device sets the Write Enable Latch (WEL). 

The Sector Erase (SE) instruction is entered by driving Chip 


Select (S) Low, followed by the instruction code on Serial 


Data Input (DI). Chip Select (S) must be driven Low for the 
entire duration of the sequence. 
The instruction sequence is shown in Figure 19. Chip Select 


(S) must be driven High after the eighth bit of the instruction 
code has been latched in, otherwise the Sector Erase 


Figure 19. Sector Erase (SE) Instruction Sequence 


0123 4 5 6 7 8 9 10 
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instruction is not executed. As soon as Chip Select (S) is 
driven High, the self-timed Sector Erase cycle (whose 
duration is tse) is initiated. While the Sector Erase cycle is in 
progress, the Status Register may be read to check the value 
of the Write In Progress (WIP) bit. The Write In Progress 
(WIP) bit is 1 during the self-timed Sector Erase cycle, and is 
O when it is completed. At some unspecified time before the 
cycle is completed, the Write Enable Latch (WEL) bit is reset. 
A Sector Erase (SE) instruction applied to a page which is 
protected by the Block Protect (CMP, SEC, TB, BP2, BP1, 
BPO) bits (see table 1) is not executed. 


28 29 30 31 





MSB 


Note: Address bits A23 to A21 are Don’t Care, for A25LQ16. 
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Block Erase (BE) 

The Block Erase (BE) instruction sets to 1 (FFh) all bits inside 
the chosen block. Before it can be accepted, a Write Enable 
(WREN) instruction must previously have been executed. 
After the Write Enable (WREN) instruction has been decoded, 
the device sets the Write Enable Latch (WEL). 

The Block Erase (BE) instruction is entered by driving Chip 


Select (S) Low, followed by the instruction code on Serial 


Data Input (DI). Chip Select (S) must be driven Low for the 
entire duration of the sequence. 
The instruction sequence is shown in Figure 20. Chip Select 


(S) must be driven High after the eighth bit of the instruction 
code has been latched in, otherwise the Block Erase 


Figure 20. Block Erase (BE) Instruction Sequence 


S$ 
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instruction is not executed. As soon as Chip Select (S) is 
driven High, the self-timed Block Erase cycle (whose duration 
is tse) is initiated. While the Block Erase cycle is in progress, 
the Status Register may be read to check the value of the 
Write In Progress (WIP) bit. The Write In Progress (WIP) bit 
is 1 during the self-timed Block Erase cycle, and is 0 when it 
is completed. At some unspecified time before the cycle is 
completed, the Write Enable Latch (WEL) bit is reset. 

A Block Erase (BE) instruction applied to a page which is 
protected by the Block Protect (CMP, SEC, TB, BP2, BP1, 
BPO) bits (see table 1) is not executed. 


Te —“—CSsC—SSSsSCSC™ 


123 4 5 6 7 8 9 10 


28 29 30 31 


6 UU 






Instruction (D8h or 52h) 
DI 


24-Bit Address ——> 


MSB 


Note: Address bits A23 to A21 are Don’t Care, for A25LQ16. 
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Chip Erase (CE) 


The Chip Erase (CE) instruction sets all bits to 1 (FFh). Before 
it can be accepted, a Write Enable (WREN) instruction must 
previously have been executed. After the Write Enable 
(WREN) instruction has been decoded, the device sets the 
Write Enable Latch (WEL). 

The Chip Erase (CE) instruction is entered by driving Chip 


Select (S) Low, followed by the instruction code on Serial 


Data Input (DI). Chip Select (S) must be driven Low for the 
entire duration of the sequence. 
The instruction sequence is shown in Figure 21. Chip Select 


(S) must be driven High after the eighth bit of the instruction 


Figure 21. Chip Erase (CE) Instruction Sequence 


$ 


DI 
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code has been latched in, otherwise the Chip Erase 


instruction is not executed. As soon as Chip Select (S) is 
driven High, the self-timed Chip Erase cycle (whose duration 
is tce) is initiated. While the Chip Erase cycle is in progress, 
the Status Register may be read to check the value of the 
Write In Progress (WIP) bit. The Write In Progress (WIP) bit is 
1 during the self-timed Chip Erase cycle, and is 0 when it is 
completed. At some unspecified time before the cycle is 
completed, the Write Enable Latch (WEL) bit is reset. 

The Chip Erase (CE) instruction is ignored if one, or more, 
sectors/blocks are protected. 


SO 


23 45 6 7 


Co UYU UU 
Instruction 
(C7h or 60h 





AMIC Technology Corp. 





AMIC 


Deep Power-down (DP) 


Executing the Deep Power-down (DP) instruction is the only 
way to put the device in the lowest consumption mode (the 
Deep Power-down mode). It can also be used as an extra 
software protection mechanism, while the device is not in 
active use, since in this mode, the device ignores all Write, 
Program and Erase instructions. 


Driving Chip Select (S) High deselects the device, and puts 
the device in the Standby mode (if there is no internal cycle 
currently in progress). But this mode is not the Deep 
Power-down mode. The Deep Power-down mode can only be 
entered by executing the Deep Power-down (DP) instruction, 
to reduce the standby current (from Icc1 to Icc2, as specified in 
DC Characteristics Table.). 


Once the device has entered the Deep Power-down mode, all 
instructions are ignored except the Release from Deep 


Power-down and Read Electronic Signature (RES) instruction. 


This releases the device from this mode. The Release from 
Deep Power-down and Read Electronic Signature (RES) 
instruction also allows the Electronic Signature of the device 
to be output on Serial Data Output (DO). 


Figure 22. Deep Power-down (DP) Instruction Sequence 


(ep) 


Instruction (B9h)—> 


DI 
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The Deep Power-down mode automatically stops at 
Power-down, and the device always Powers-up in the 
Standby mode. 

The Deep Power-down (DP) instruction is entered by driving 


Chip Select (S) Low, followed by the instruction code on 


Serial Data Input (DI). Chip Select (S) must be driven Low for 
the entire duration of the sequence. The instruction sequence 
is shown in Figure 22. 


Chip Select (S) must be driven High after the eighth bit of the 
instruction code has been latched in, otherwise the Deep 
Power-down (DP) instruction is not executed. As soon as 


Chip Select (S) is driven High, it requires a delay of tpp 
before the supply current is reduced to Icce and the Deep 
Power-down mode is entered. 

Any Deep Power-down (DP) instruction, while an Erase, 
Program or Write Status Register cycle is in progress, is 
rejected without having any effects on the cycle that is in 
progress. 
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Read Device Identification (RDID) 


The Read Identification (RDID) instruction allows the 8-bit 
manufacturer identification code to be read, followed by two 
bytes of device identification. The manufacturer identification 
is assigned by JEDEC, and has the value 37h. The device 
identification is assigned by the device manufacturer, and 
indicates the memory in the first byte (40h), and the memory 
capacity of the device in the second byte (15h for A25LQ16). 
Any Read Identification (RDID) instruction while an Erase, or 
Program cycle is in progress, is not decoded, and has no 
effect on the cycle that is in progress. 


The device is first selected by driving Chip Select (S) Low. 
Then, the 8-bit instruction code for the instruction is shifted in. 
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This is followed by the 24-bit device identification, stored in 
the memory, being shifted out on Serial Data Output (DO), 
each bit being shifted out during the falling edge of Serial 
Clock (C). 

The instruction sequence is shown in Figure 23. The Read 
Identification (RDID) instruction is terminated by driving Chip 


Select (S) High at any time during data output. 


When Chip Select (S) is driven High, the device is put in the 
Stand-by Power mode. Once in the Stand-by Power mode, 
the device waits to be selected, so that it can receive, decode 
and execute instructions. 


Table 6. Read Identification (READ_ID) Data-Out Sequence 


Manufacture Identification 


Device Identification 


Manufacture ID Memory Type Memory Capacity 





Figure 23. Read Identification (RDID) Instruction Sequence and Data-Out Sequence 


Ss \ / 


23 4 56 7 8 9 10 


13 14 15 16 17 18 


21 22 23 24 25 26 29 30 31 


¢ UU AU, PU fo 


Instruction (QFh) —> 








High Impedance 
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Read Electronic Manufacturer ID & Device ID (REMS) 


The Read Electronic Manufacturer ID & Device ID (REMS) 
instruction allows the 8-bit manufacturer identification code to 
be read, followed by one byte of device identification. The 
manufacturer identification is assigned by JEDEC, and has 
the value 37h for AMIC. The device identification is assigned 
by the device manufacturer, and has the value 14h for 
A25LQ16. 

Any Read Electronic Manufacturer ID & Device ID (REMS) 
instruction while an Erase, or Program cycle is in progress, is 
not decoded, and has no effect on the cycle that is in 
progress. 


The device is first selected by driving Chip Select (S) Low. 
The 8-bit instruction code is followed by 2 dummy bytes and 
one byte address (A7~A0O), each bit being latched-in on Serial 
Data Input (DI) during the rising edge of Serial Clock (C). 
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If the one-byte address is set to 01h, then the device ID will 
be read first and then followed by the Manufacturer ID. On 
the other hand, if the one-byte address is set to 00h, then the 
Manufacturer ID will be read first and then followed by the 
device ID. 


The instruction sequence is shown in Figure 24. The Read 
Electronic Manufacturer ID & Device ID (REMS) instruction is 


terminated by driving Chip Select (S) High at any time during 
data output. 


When Chip Select (S) is driven High, the device is put in the 
Stand-by Power mode. Once in the Stand-by Power mode, 
the device waits to be selected, so that it can receive, decode 
and execute instructions. 


Table 7. Read Electronic Manufacturer ID & Device ID (REMS) Data-Out Sequence 


Manufacture Identification Device Identification 





Figure 24. Read Electronic Manufacturer ID & Device ID (REMS) Instruction Sequence and Data-Out Sequence 


0123 45 6 7 8 9 10 


20 21 22 23 


ce VUUUUUUUUUUL UU. 


Instruction (90h) 





2 Dummy Bytes ——> 





DI RIKKI A SX2XIAO 


DO 





24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 
¢  JUUUUUU UU UU UU UU UU UU UU 


ADD” 


—- 


DI 


Manufacturer ID 








Device ID 


DO --- CORO OO00 0000000 ail 


MSB 


Notes: 


MSB MSB 


(1) ADD=00h will output the manufacturer ID first and ADD=01h will output device ID first 
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Release from Deep Power-down and Read Electronic Signature (RES) 


Once the device has entered the Deep Power-down mode, 
all instructions are ignored except the Release from Deep 
Power-down and Read Electronic Signature (RES) 
instruction. Executing this instruction takes the device out of 
the Deep Power-down mode. 


The instruction can also be used to read, on Serial Data 
Output (DO), the 8-bit Electronic Signature, whose value for 
A25LQ16 is 14h. 


Except while an Erase, Program or Write Status Register 
cycle is in progress, the Release from Deep Power-down and 
Read Electronic Signature (RES) instruction always provides 
access to the 8-bit Electronic Signature of the device, and 
can be applied even if the Deep Power-down mode has not 
been entered. 


Any Release from Deep Power-down and Read Electronic 
Signature (RES) instruction while an Erase, Program or Write 
Status Register cycle is in progress, is not decoded, and has 
no effect on the cycle that is in progress. 


The device is first selected by driving Chip Select (S) Low. 
The instruction code is followed by 3 dummy bytes, each bit 
being latched-in on Serial Data Input (DI) during the rising 
edge of Serial Clock (C). Then, the 8-bit Electronic Signature, 


stored in the memory, is shifted out on Serial Data Output 
(DO), each bit being shifted out during the falling edge of 
Serial Clock (C). 

The instruction sequence is shown in Figure 25. 

The Release from Deep Power-down and Read Electronic 
Signature (RES) instruction is terminated by driving Chip 


Select (S) High after the Electronic Signature has been read 
at least once. Sending additional clock cycles on Serial Clock 


(C), while Chip Select (S) is driven Low, cause the 
Electronic Signature to be output repeatedly. 


When Chip Select (S) is driven High, the device is put in the 
Stand-by Power mode. If the device was not previously in the 
Deep Power-down mode, the transition to the Stand-by 
Power mode is immediate. If the device was previously in the 
Deep Power-down mode, though, the transition to the Stand- 


by Power mode is delayed by tres2, and Chip Select (S) 
must remain High for at least tres2(max), as specified in AC 
Characteristics Table . Once in the Stand-by Power mode, 
the device waits to be selected, so that it can receive, decode 
and execute instructions. 


Figure 25. Release from Deep Power-down and Read Electronic Signature (RES) Instruction Sequence and 


Data-Out Sequence 


ee 


28 29 30 31 32 33 34 35 36 37 38 


0123 4 5 6 7 8 9 10 


ec WUUUUUUUUUUL. 


DI 


DO High Impedance 


Instruction (ABh) oe 3 Dummy Bytes oF 
























> 
Deep Power-down Mode Stand-by Mode 


Note: The value of the 8-bit Electronic Signature, for A25LQ16 is 14h. 
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Instruction (ABh) > 
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High Impedance 
DO g Pp 








> 
Deep Power-down Mode Stand-by Mode 


Driving Chip Select (S) High after the 8-bit instruction byte 
has been received by the device, but before the whole of the 
8-bit Electronic Signature has been transmitted for the first 
time (as shown in Figure 26.), still insures that the device is 
put into Stand-by Power mode. If the device was not pre- 
viously in the Deep Power-down mode, the transition to the 
Stand-by Power mode is immediate. If the device was 
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previously in the Deep Power-down mode, though, the 
transition to the Stand-by Power mode is delayed by tresi, 


and Chip Select (S) must remain High for at least tres1 (max), 
as specified in AC Characteristics Table. Once in the 
Stand-by Power mode, the device waits to be selected, so 
that it can receive, decode and execute instructions. 
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High Performance Mode (A3h) 


The High Performance Mode (HPM) instruction can be 
executed prior to Dual or Quad |/O instructions if chip is 
operated at high frequencies. This instruction allows 
pre-charging of internal charge pumps so the voltages 
required for accessing the Flash memory array are readily 
available. The instruction sequence includes the A3h 
instruction code followed by three dummy byte clocks shown 


in Fig.28. After the HPM instruction is executed, the device 
will maintain a slightly higher standby current than standard 
SPI operation. The Release from Power-down (ABh) can be 
used to return to standard SPI standby current (Icc1). In 
addition, Write Enable instruction (06h) and Power Down 
instruction (B9h) will also release the device from HPM mode 
back to standard SPI standby state. 


Figure 27. High Performance Mode Instruction Sequence 


23 4 5 6 7 8 9 10 28 29 30 31 


INNA Annan. An 


DO 






38 


High Performance 
Current 
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Continuous Read Mode Reset (FFh or FFFFh) 


Continuous Read Mode Reset instruction can be used to set 
mode bit M4 to 1, thus the device will release the Continuous 
Read Mode and return to normal SPI operation, as shown in 
Fig.29. 


If user wants to issue a new command after A25LQ16 is set 
to Continuous Mode Read, it is recommended to issue a 
Continuous Read Mode Reset instruction before any 
command. Doing so will release the device from the 
Continuous Read Mode and allow Standard SPI instructions 


A25LQ16 Series 


to be recognized. 


To reset “Continuous Read Mode” during Quad I/O operation, 
only eight clocks are needed. The instruction is “FFh”. To 
reset “Continuous Read Mode” during Dual I/O operation, 
sixteen clocks are needed to shift in instruction “FFFFh’. 
Mode bit M5, M4 will be reset to 0 after power-on, so it’s 
unnecessary to issue Continuous Read Mode Reset 
instruction even the controller resets while A25LQ16 is set to 
Continuous Mode Read. 


Figure 28. Continuous Read Mode Reset for Fast Read Dual/Quad I/O 





Mode Bit Reset 
for Quad I/O 


Mode Bit Reset 
for Dual I/O 

















Ss 
012 3 456 7 #8 9 10 1112 13 14 15 16 
Cc 
1/00 FFh FFh 
V/O1 Do not care 
02 
VOs 
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Program / Erase Suspend 


The Suspend instruction allows the system to interrupt a 
Sector or Block Erase operation or a Page Program 
operation and then read from or program data to, any other 
sectors or blocks. The Suspend instruction sequence is 
shown in figure 29. 

The Write Status Register instruction (O1h) and Erase 
instructions (20h, 52h, D8h, C7h, 60h) are not allowed during 
Erase Suspend. Erase Suspend is valid only during the 
Sector or Block erase operation. If written during the Chip 
Erase operation, the Erase Suspend instruction is ignored. 
The Write Status Register instruction (O1h) and Page 
Program instructions (02h) are not allowed during Program 
Suspend. Program Suspend is valid only during the Page 
Program operation. 

The Suspend instruction will be accepted by the device only 
if the SUS bit in the Status Register equals to 0 and the WIP 
bit equals to 1 while a Sector or Block Erase or a Page 
Program operation is on-going. If the SUS bit equals to 1 or 


Figure 29. Suspend Instruction Sequence 
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the BUSY bit equals to 0, the Suspend instruction will be 
ignored by the device. A maximum of time of “tsus” (See AC 
Characteristics) is required to suspend the erase or program 
operation. The WIP bit in the Status Register will be cleared 
from 1 to 0 within “tsus” and the SUS bit in the Status 
Register will be set from O to 1 immediately after 
Program/Erase Suspend. For a_ previously resumed 
Program/Erase operation, it is also required that the Suspend 
instruction is not issued earlier than a minimum of time of 
“tsus” following the preceding Resume instruction. 
Unexpected power off during the Program/Erase suspend 
state will reset the device and release the suspend state. 
SUS bit in the Status Register will also reset to 0. The data 
within the page, sector or block that was being suspended 
may become corrupted. It is recommended for the user to 
implement system design techniques against the accidental 
power interruption and preserve data integrity during 
Program/Erase suspend state. 


i re ne, 


0123 45 67 





 ——— Ee eS fe 


+ Instruction (75h or BOh) a 





bo High Impedance 


Accept Read or Program 
Instruction 





Table 8. Operations Allowed and Not Allowed During a Program or Erase Suspend 


Command 


Operation During Program Suspend 


Operation During Erase Suspend 


Read Commands 


Read Data 


Allowed 


Allowed 


Program and Erase Commands 


Not Allowed 
Not Allowed 


SE/ BE/ CE 


Allowed 
Not Allowed 


Status Register Commands 


RDSR-1/ RDSR-2 
WRSR 


Allowed 
Not Allowed 


Allowed 
Not Allowed 


Other Commands 


SUSPEND 
RESUME 


WREN 
WRDI 
RDID/ REMS/ RES/ SFDP 
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Not Allowed 
Allowed 
Allowed 
Allowed 
Allowed 
Allowed 

Not Allowed 
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Program / Erase Resume 


The Resume instruction must be written to resume the Sector 
or Block Erase operation or the Page Program operation 
after a Program/Erase Suspend. The Resume instruction will 
be accepted by the device only if the SUS bit in the Status 
Register equals to 1 and the WIP bit equals to 0. After issued 
the SUS bit will be cleared from 1 to 0 immediately, the WIP 
bit will be set from 0 to 1 within 200ns and the Sector or 
Block will complete the erase operation or the page will 
complete the program operation. If the SUS bit equals to 0 or 


Figure 30. Resume Instruction Sequence 


$ 


0123 45 67 


A25LQ16 Series 


the WIP bit equals to 1, the Resume instruction will be 
ignored by the device. The Resume instruction sequence is 
shown in figure 30. 

Resume instruction is ignored if the previous Program/Erase 
Suspend operation was interrupted by unexpected power off. 
It is also required that a subsequent Program/Erase Suspend 
instruction not to be issued within a minimum of time of “tsus” 
following a previous Resume instruction. 


SR 


SS 


k— Instruction (7Ah or 30h) > 


DO High Impedance 
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Read SFDP Register (5Ah) 


The A25LQ16 features a 64-Byte Serial Flash Discoverable 
Parameter (SFDP) register that contains information about 
devices operational capability such as available commands, 
timing and other features. 

The SFDP parameters are stored in one or more Parameter 
Identification (PID) tables. Currently only one PID table is 
specified but more may be added in the future. The Read 
SFDP Register instruction is compatible with the JEDEC 
SFDP standard (JESD216) established in 2011. 

The Read SFDP instruction is initiated by driving Chip Select 


A25LQ16 Series 


(S) Low and shifting the anemuetion code “5Ah” followed by a 
24-bit address (A23-A0)\” into the DIO pin. Eight “dummy” 
clocks are also required before the SFDP register contents 
are shifted out on the falling edge of the 40" Serial Clock (C) 
with most significant bit (MSB) first as shown in figure 31. For 
SFDP register values and descriptions, refer to the following 
SFDP Definition table. 


Note: 1. A23-A6 = 0; A5-A0 are used to define the starting 
byte address for the 64-Byte SFDP Register. 


Figure 31. Read SFDP Register Instruction Sequence Diagram 


123 4 56 7 8 9 10 


28 29 30 31 


eT FLU LU. 


Instruction (5Ah) 










DIO 


bo High Impedance 


24-Bit Address ——» 









Data Out 2 


= “wee 
32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 
¢  JUUUUUUUUUU UU UU UU UU UU UU 
Dummy Byte ——>> 
DIO 
Data Out 1 
DO 





MSB 
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Table 9. SFDP Definition table 


_— Address(h) . 
Description Address (Bit) Comment 
(Byte Mode) 


Stipa Discoverability Parameters (SFDP) a a Hex: 50444653 
a 

i 
Ponte ofPaanetrreeds [om | aare | ah 
PReseves iT «|r| Resor 
PParaneero@ SSS~iY OS 
PParametertenahinom SiS mT 
[PavameterTabiePorier ————~|eenocn | 2x00 | _omooion CS 
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00O= reserved 


01=4KB erase 
Block/Sector Erase Sizes 
10= reserved 


11=64KB erase 


Write Granularity 0=1Byte 1=64Byte 


Write Enable Command Required for 


Writing to Volatile Status Register 
Reserved 


Write Enable Opcode Select for Writing 

to Volatile Status Register 
4KB Erase Support 
(FFh=not supported 


0=not supported 


4Kilo Byte Erase Opcode 


1=support 


Supports Quad Input Address Quad 
Output Fast read 
Supports Single Input Address Quad 
Output Fast read 


Unused 
Flash Size in bits 17h to 14h 31:00 OOFFFFFFh 16Mb 


0=not supported 
0=not supported 


Reserved 


Supports Single Input Address Dual 1 
Output Fast read 
00=3 byte 
Number of bytes used in addressing for 01=3 byte or 4byte 
flash array read, write and erase 10= 4-byte only 
11= reserved 
0=not supported 
Supports Dual Transfer Rate Clocking 19 
12h 1=support 
Supports Dual Input Address Dual 20 4 O=not supported 
Output Fast read 1=support 
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Parameter ID (0) (Continued) 


Address(h) 
Description Address (Bit) Comment 

(Byte Mode) 

Quad Input Address Quad Output Fast 

Read Number of Wait States(dummy 04:00 00100 

bits) needed before valid output This filed should be 

counted in clocks. 
Quad Input Address Quad Output Fast 


Read Number of Mode Bits 


Quad Input Address Quad Output Fast 15-08 
Read Opcode 
Single Input Address Quad Output Fast 
Read Number of Wait States(dummy 20:16 01000 
bits) needed before valid output This filed should be 
1Ah : 
counted in clocks. 
Single Input Address Quad Output Fast 23:24 pow 


Read Number of Mode Bits 





Single Input Address Quad Output Fast . 

Read Opcode 1Bh 31:24 6Bh 

Single Input Address Dual Output Fast 

Read Number of Wait States(dummy 04:00 01000 

bits) needed before valid output This filed should be 


counted in clocks. 


Single Input Address Dual Output Fast 
Read Number of Mode Bits 


a 

Read Opcode 

Dual Input Address Dual Output Fast 

Read Number of Wait States(dummy 20:16 00100 

bits) needed before valid output Eh This filed should be 
counted in clocks. 


Dual Input Address Dual Output Fast 
Read Number of Mode Bits 


Dual Input Address Dual Output Fast 4Fh 31:24 BBh 
Read Opcode 


| ma 21 
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Parameter ID (0) (Continued) 


Address(h) 
Description Address (Bit) Comment 
(Byte Mode) 


(2-2-2) Fast Read Number of Wait States wen 
(2-2-2) Fast Read Number of Mode Bits | 23:21 | > not supported 
(2-2-2) Fast Read Opcode 27h 00h 
(4-4-4) Fast Read Number of Wait States ain 
(4-4-4) Fast Read Number of Mode Bits | 23:21 | oF not supported 
(4-4-4) Fast Read Opcode 2Bh 00h 
Sector Type 1 Size (4KB) 2Ch OCh Eo 
Sector Type 1 Opcode 2Dh 20h Po 
Sector Type 2 Size (32KB) 2Eh 00h 

not supported 
Sector Type 2 Opcode 


Notes: 
1. Data stored in Byte Address 34h to 3Fh are Reserved, the value is FFh. 
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POWER-UP AND POWER-DOWN 


At Power-up and Power-down, the device must not be 


selected (that is Chip Select (S) must follow the voltage 
applied on Vcc) until Vcc reaches the correct value: 


Vcc (min) at Power-up, and then for a further delay of tvs 
Vss at Power-down 


Usually a simple pull-up resistor on Chip Select (S) can be 
used to insure safe and proper Power-up and Power-down. 
To avoid data corruption and inadvertent write operations 
during power up, a Power On Reset (POR) circuit is included. 
The logic inside the device is held reset while Vcc is less than 
the POR threshold value, Vwi — all operations are disabled, 
and the device does not respond to any instruction. 

Moreover, the device ignores all Write Enable (WREN), 
Program OTP (POTP), Page Program (PP), Dual Input Fast 
Program (DIFP), Quad Input Fast Program (QIFP), Sector 
Erase (SE), Block Erase (BE), Chip Erase (CE) and Write 
Status Register (WRSR) instructions until a time delay of tpuw 
has elapsed after the moment that Vcc rises above the Vwi 
threshold. However, the correct operation of the device is not 
guaranteed if, by this time, Vcc is still below Vcc(min). No 
Write Status Register, Program or Erase instructions should 
be sent until the later of: 


Figure 32. Power-up Timing 


Voec(max) 


Vec(min) 


WI 
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- tpuw after Vcc passed the Vwi threshold 

- tvs afterVcc passed the Vcc(min) level 

These values are specified in Table 9. 

If the delay, tvs., has elapsed, after Vcc has risen above 
Vec(min), the device can be selected for Read instructions 
even if the tpuw delay is not yet fully elapsed. 

At Power-up, the device is in the following state: 


- The device is in the Standby mode (not the Deep 
Power-down mode). 
- The Write Enable Latch (WEL) bit is reset. 
Normal precautions must be taken for supply rail decoupling, 
to stabilize the Vcc feed. Each device in a system should 
have the Vcc rail decoupled by a suitable capacitor close to 
the package pins. (Generally, this capacitor is of the order of 
0.1UF). 
At Power-down, when Vcc drops from the operating voltage, 
to below the POR threshold value, Vwi, all operations are 
disabled and the device does not respond to any instruction. 
(The designer needs to be aware that if a Power-down occurs 
while a Write, Program or Erase cycle is in progress, some 
data corruption can result.) 


<> 
Full Device Access 


Read 
Access 
allowed 





time 
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Table 9. Power-Up Timing 


tvs Vec(min) to S Low ee 


Note: These parameters are characterized only. 





INITIAL DELIVERY STATE 


The device is delivered with the memory array erased: all bits are set to 1 (each byte contains FFh). The Status Register contains 
00h (all Status Register bits are 0). 
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Absolute Maximum Ratings* 


Storage Temperature (TSTG).......... -65°C to + 150°C 
Lead Temperature during Soldering (Note 1) 

D.C. Voltage on Any Pin to Ground Potential............ 
ee es oe er etree eer eee -0.6V to Vcect0.6V 

Transient Voltage (<20ns) on Any Pin to Ground Potential . . 
ee eee eee ee eee are -2.0V to Vect2.0V 


Supply Voltage (Vcc) ....-.2..0000 eae -0.6V to +4.0V 
Electrostatic Discharge Voltage (Human Body model) 
(VESD) (Note 2) .............0.000- -2000V to 2000V 
Notes: 


1. Compliant with JEDEC Std J-STD-020B (for small body, 
Sn-Pb or Pb assembly). 

2. JEDEC Std JESD22-A114A (C1=100 pF, R1=15000, 
R2=500Q) 


DC AND AC PARAMETERS 


This section summarizes the operating and measurement 
conditions, and the DC and AC characteristics of the device. 
The parameters in the DC and AC Characteristic tables that 
follow are derived from tests performed under the 


Table 10. Operating Conditions 


A25LQ16 Series 


*Comments 


Stressing the device above the rating listed in the Absolute 
Maximum Ratings" table may cause permanent damage to 
the device. These are stress ratings only and operation of 
the device at these or any other conditions above those 
indicated in the Operating sections of this specification is not 
implied. Exposure to Absolute Maximum Rating conditions 
for extended periods may affect device reliability. Refer also 
to the AMIC SURE Program and other relevant quality 
documents. 


Measurement Conditions summarized in the relevant tables. 
Designers should check that the operating conditions in their 
circuit match the measurement conditions when relying on 
the quoted parameters. 


Parameter 


Vv 


cc 
Ta Ambient Operating Temperature 


Table 11. Data Retention and Endurance 


Supply Voltage 





[Parameter [Condition =i. id 
Erase/Program Cycles | At 85°C 100,000 
Data Retention At 85°C 





Table 12. Capacitance 


Output Capacitance (DO) 
Input Capacitance (other pins) 





Note: Sampled only, not 100% tested, at Ta=25°C and a frequency of 33 MHz. 
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Input Leakage Current 
C= 0.1Vcc / 0.9.Vcc at 1OOMHz, DO = open 
Operating Current (Read) 
[tccr [Operating Curent@e) | SSS ave SSCSC~dCSC“C*~—rSCaC* 
ve [iputtowvowse | SSSCSCS~*™ 
vn [inpurienvotews id SCSC~SCSCS 
[vox [Ouputrign votese [te t0onk deme] 


Note: 1. This is preliminary data at 85°C 





Table 14. AC Measurement Conditions 


ee 
Sn 
[Yinerisevonnes | 
[Tira emensevatass——SS*dCNew | 
[Toournia sown vows vee 


Note: Output Hi-Z is defined as the point where data out is no longer driven. 





Figure 33. AC Measurement I/O Waveform 


Input Levels Input and Output 


Timing Reference Levels 


0.8V, 





cc 





0.2V oc 
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Parameter in. Typ. | Max. | Unit | 
Clock Frequency for all instructions, except READ (03h) .C. | | 100, | MHz | 


Table 15. AC Characteristics 


Clock Frequency for READ (03h) instruction 
Clock High Time 
Clock Low Time 


va) 


—r | = 
are 
= 
[e) 


= 

s) Io 
on | oe md 
a FS 


tou 
tet 
tcLcH Clock Rise Time® (peak to peak) 


Clock Fall Time? (peak to peak) 


S Active Setup Time (relative to C) 


tcHcL 


tsLcH 


tcHst S Not Active Hold Time (relative to C) 


Data In Setup Time 
Data In Hold Time 


tovcH 


+ 
is] 
= 


tcupx 


tcHsH 


ie) 
= 
Ny Ny 


a 
a|o"| 9 
no BG 


< 


Active Hold Time (relative to C) 


'sHcH Not Active Setup Time (relative to C) 


tsHst Deselect Time 


Output Disable Time 
Clock Low to Output Valid 
Output Hold Time 


HOLD Setup Time (relative to C) 
HOLD Hold Time (relative to C) 
HOLD Setup Time (relative to C) 


HOLD Hold Time (relative to C) 
tHHax HOLD to Output Low-Z 


tuLaz > HOLD to Output High-Z 


2 
tsHaz 
tcLav 


tcLax 


(e) 


tHLCH 


tHHCH 


tCHHL 


Write Protect Setup Time 
Write Protect Hold Time 


tWHsL 


tsHWL 


im 
fe) 
x 
x 
r Pot i) =< 


+ 

iw] 

vU 
LS] 


S High to Deep Power-down Mode 


tRest Ss High to Standby Mode without Electronic Signature Read 


S High to Standby Mode with Electronic Signature Read 


+ 
a 
os m 
n 
ie) 
Ny i) 


= 


Write Status Register Cycle Time 
Page Program Cycle Time 
Program OTP Cycle Time 

Sector Erase Cycle Time 


Block Erase Cycle Time 


Chip Erase Cycle Time of A25LQ16 








Note: 1. tcH + tc. must be greater than or equal to 1/ fc 
2. Value guaranteed by characterization, not 100% tested in production. 
3. Expressed as a slew-rate. 
4. Only applicable as a constraint for WRSR instruction when Status Register Protect bits (SRP1, SRPO) = (0, 1) 
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Figure 34. Serial Input Timing 





High Impedance 


DO 


Figure 35. Write Protect Setup and Hold Timing during WRSR when (SRP1, SRP0) = (0, 1) 


=| 


{WHSL tSHWL 


| 


oe CA OT LU ETAAULU Gr Ac Re hs .0 6.) — 


oo OOOOOOOC 


High Impedance 
DO 
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Figure 36. Hold Timing 


tHLCH 
tCHHI-—>| tHHCH 
comeny aan amen aaa 
tCHHH—> 


oo XXX XTX 


tHLQZ- —>+*— tHHOx 
DO Gee 








Figure 37. Output Timing 





Ss 
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Part Numbering Scheme 


A25 X X XX XX/X 


A25LQ16 Series 


Le Packing 


* Optional 
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Blank: for DIP8 
G: for SOP8 In Tube 
Q: for Tape & Reel 


Package Material 
Blank: normal 
F: PB free 


Package Type 
Blank = DIP 8 
M = 209 mil SOP 8 
O = 150 mil SOP 8 
Q4 = WSON 8 (6*5mm) 


Device Density 
16 = 16 Mbit (4KB uniform sectors) 


Quad SPI Operation 
Q = Support Quad SPI Operation 
Blank = Do not support Quad SPI Operation 


Device Voltage 
L = 2.7-3.6V 


Device Type 
A25 = AMIC Serial Flash 


AMIC Technology Corp. 





Ordering Information 


Speed (MHz) Active Read Program/Erase 
Current Current 
Max. (mA) Max. (mA) 





ALOE F 
— F 
15 
— F 
A25LQ16Q4-F 


Operating temperature range: -40°C ~ +85°C 
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Standby 
Current 
Max. ( A) 
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Package 


8 Pin Pb-Free DIP (300 mil) 
8 Pin Pb-Free SOP (150 mil) 


8 Pin Pb-Free | 8Pin Pb-Free SOP (209m!) _| | 8Pin Pb-Free SOP (209m!) _| 


8 Pin Pb-Free WSON (6*5mm) 
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Package Information 


P-DIP 8L Outline Dimensions unit: inches/mm 





Ei 











BOTTOM E-PIN INDENT 2 0.116 


Seating Plane I 























Dimensions in mm 
pa = forte 
pa feos | — | - [ose | 
|B | oor | ors | o022 | 0.36 | 
|: | 050 | 0.060 | oo70 | 4.27 | 
| ee | 0.032 | 0.039 | 0.046 | 0.81 | 
p—[-0.380 [0360 | 070 | 3.00 | 
pe | - formyl - | - | 
pt fonsf - | - [ave | 
pe poses |_| 035 | are | 


Notes: 

1. Dimension D and E1 do not include mold flash or protrusions. 
2. Dimension Bi does not include dambar protrusion. 

3. Tolerance: +0.010” (0.25mm) unless otherwise specified. 
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Package Information 


SOP 8L (150mil) Outline Dimensions unit: mm 


















































Dimensions in mm 


1.35~1.75 
0.10~0.25 
0.33~0.51 
4.7~5.0 
3.80~4.00 
1.27 BSC 
5.80~6.20 
0.40~1.27 








Notes: 

Maximum allowable mold flash is 0.15mm. 
Complies with JEDEC publication 95 MS —012 AA. 
All linear dimensions are in millimeters (max/min). 
Coplanarity: Max. 0.1mm 


Poh > 
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Package Information 


SOP 8L (209mil) Outline Dimensions unit: mm 





Ey 






































GAGE PLANE 


Z SEATING PLANE 
t=} b < 














Pe | oss [042 [040 | 


Oe 
| fel 1.27 BSC 
eae a a 





Notes: 


Maximum allowable mold flash is 0.15mm at the package 
ends and 0.25mm between leads 
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Package Information 












































































































































WSON 8L (6 X 5 X 0.8mm) Outline Dimensions unit: mm/mil 
iO 
a 
e iq ; b 
q : 
4 1 t 2! 3 4 
a ; ; i 
C0.30 
QO) y-—----------- a 
; Pin1 ID Area i 
1 v 
| | 
5 8 8 7 6 5 
E E2 
ial \¢ > 












































ae 
Caan en [Me [Pe 
[a [oroo [0750 | 800 [276 [205 | 315 
[ar_| 0.000 [oc20[oos0| oo [os | 20 | 
| As | 0.203 REF 8.0 REF 
P| oso [000 [ose |e] 158 | 180 
Pp | 5.900 | 6.000 [ 6100 | 232.3 | 2362 | 2402 | 
[be [3200 [3400 [ 3.600 | 1260 1999 | 141.7, 
[1 [os00 [oso [oreo | 197 | 236 | 205 
ta [tesco | —snoese 
yo [ - [oom lo] - [3] 


Note: 


1. Controlling dimension: millimeters 
2. Leadframe thickness is 0.203mm (8mil) 
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